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Status of the Claims 

What is claimed is: 

5 1. (Currently Amended) A system for connection to at least one integrated circuft 
device on a wafer, comprising: 

a system board having a bottom surface and a top surface, and a plurality of 
electrical conductors extending between said bottom surface and said top surface; 

a substrate having a probe surface and a connector surface, said probe 
1 0 surface having a plurality of spring probe contact tips for connection to said at least 
one integrated circuit device, and a plurality of electrical connections extending 
through said substrate between each of said plurality of said spring probe contact 
tips and said connector surface; 
V a plurality of electrically conductive connections between each of said plurality 

1 5 of electrical connections on said connector surface of said substrate and each of said 
electrical conductors on said bottom surface of said system board; 

at least one interface module having comprising a first planar region at a first 
e nd and a second planar region which extends from said first end to a second end 
opposite said first end, each of said at least one interface module comprising a 
20 plurality of electrically conductive pads on a said first planar region , an interconnection 
link at said second end at -l oast - ono Gf -s aid - elcGtriGa l ly oonductivo pade oonnoctod to 
at l e ast on e i nterconnect i on region , and at least one link connoctGd to at l oast - ono of 
said at - le ast - on e- int o rconn e ct i on - r e g i on electrical connection extending from at least 
one of said electrically conductive pads to said interconnection link : and 
25 means for f i xod l y holding each of said at least one interface module in relation 

to said system board, such that said plurality of electrically conductive pads on said 
first planar region of oach of sa i d at loaot ono intorfaco modu le contact at least one of 
said plurality of electrical conductors on said top surface of said system board , and 
wherein said second planar region of said interface module extends awav from said 
30 system board. 

2. (Original) The system of Claim 1 , wherein said plurality of spring probe contact 
tips on said probe surface of said substrate are photolithographically patterned 
springs. 

35 
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3. (Original) The system oi Claim 1, wlnerein said plurality of electrically conductive 
connections between each of said plurality of electrical connections on said connector 
surface of said substrate and each of said electrical conductors on said bottom 
surface of said system board are flexible spring probes on said connector surface of 

5 said substrate. 

4. (Original) The system of Claim 3, wherein said flexible spring probes on said 
connector surface of said substrate are photolithographically patterned springs. 

10 5. (Withdrawn) The system of Claim 1, wherein said plurality of electrically 
conductive connections between each of said plurality of electrical connections on 
said connector surface of said substrate and each of said electrical conductors on said 
bottom surface of said system board are flexible spring probes on said bottom 
surface of said system board. 



6. (Withdrawn) The system of Claim 5, wherein said flexible spring probes on said 
bottom surface of said system board are photolithographically patterned springs. 

7. (Currently Amended) The system of Claim 1 , wherein each of said at least one 
20 interface module i ncludes comprises a circuit having a first surface and a second 

surface, and wherein said plurality of electrically conductive pads are located on said 
first surface. 

8. (Currently Amended) The system of Claim 7, wherein said circuit fe comprises a 
25 flexible circuit. 



9. (Currently Amended) The system of Claim 7, wherein said circuit fc a oomi rigid 
eireuit com prises a circuit strunture compri sina a dielectric layer and opposing 
ronHiif^tive lavers on opposinp sides of .q airi dielectric layer, wherein said citcuit 
30 stnjcture is substantially rigid in regions o f said dielectric layer where at least one of 
KRiri conductive lavers are lonatRd. and wherein sai d circuit stmcture is controllabiv 
flRvihle in regions of said dielectric laver wh fire at least one of said conductive layers 
is controllabiv removed . 
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10. (Currently Anr^ended) The system of Claim 7^ i wherein each of said eifeyit 
interface modules is a rigid circuit comprises an integrated module base extending 
from said first planar region to said interconnection link . 

5 11, (Withdrawn) The system of Claim 1 , further comprising: 

an interposer substrate located between said connector suri^ace of said 
substrate and said bottom surface of said system board, wherein said plurality of 
electrically conductive connections between each of said plurality of electrical 
connections on said connector surface of said substrate and each of said eiectrical 
1 0 conductors on said bottom surface of said system board are located within said 
interposer substrate. 

12. (Currently Amended) The system of Claim 1, wherein each of said interface 
modules further co mp r i sing: 

1 5 comprises at least one buss bar electrically connected to at le ast on o of said 

at l e ast on o ca i d intorconnootion r o gion interface module . 

13. (Withdrawn) The system of Claim 12, further comprising: 

at least one power control module located on said at least one interface 
20 module, each of said at least one power control module electrically connected 
between said at least one buss bar and at least one of said at least one said 
interconnection region. 

14. (Withdrawn) The system of Claim 13, wherein said at least one power control 
25 module is in thermal contact with said at least one buss bar. 

15. (Withdrawn) The system of Claim 12, further comprising: 

at least one power control module located on said at least one buss bar, each 
of said at least one power control module electrically connected between said at 
30 least one buss bar and at least one of said at least one said interconnection region. 

16. (Withdrawn) The system of Claim 15, wherein said at least one power control 
module is in thermal contact with said at least one buss bar. 
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17. (Withdrawn) The system of Claim 1 , further comprising: 

at least one lower substrate standoff fixedly attached to said probe surface of 
said substrate. 

5 1 8. (Withdrawn) The system of Claim 1 . further comprising: 

a travel limit mechanism which limits perpendicular travel of said substrate h 
relation to said system board. 

19. (Original) The system of Claim 1, wherein said substrate includes a plurality of 
10 holes defined therethrough between said probe surface and said connector surface, 
and wherein each of said plurality of electrical connections between each of said 
contact tips and each of said electrically conductive connections are electrically 
conductive vias located within each of said plurality of holes in said substrate. 

1 5 20. (Original) The system of Claim 1 , wherein said substrate is electrically insulative. 

21 . (Original) The system of Claim 1 , wherein said substrate is dielectric. 

22. (Original) The system of Claim 1, wherein said substrate is electrically 
20 conductive. 

23. (Original) The system of Claim 1 , wherein said substrate is comprised of a 
material having a similar thermal coefficient of expansion to said wafer. 

25 24. (Currently Amended) The system of Claim 1 , further comprising: 

an assembled component located on any of said probe surface and 
connector surface of said substrate, 

25. (Withdrawn) The system of Claim 24, wherein said assembled component is a 
30 passive component. 

26. (Withdrawn) The system of Claim 25, wherein said passive assembled 
component is a capacitor. 

35 27. (Withdrawn) The system of Claim 24, wherein said assembled component is 
an active component. 

26 



92 "d 



8690 999 ICS 



oIT2 = T0 EO 90 



^0■9^:(ss-u^UJ) NOIiVUnO . 8690 969 lC8:aiS0 » Z9mfl'S\HQ . C/J- jyXd3-0idSn:yAS * [auuu pjcpire^s ujsjsea] v\ld frO:90:G C002/S/3V IV OAOy » 30Vd 

Attorney Docket No. NNEX0002 FACSIMILE DRAFT FOR EXAMINER INTERVIEW 

28. (Withdrawn) The system of Claim 1, further comprising: 

a component incorporated as a fabricated stoicture of said substrate. 

5 29. (Withdrawn) The system of Claim 28, wherein said fabricated structure is a 
passive component. 

30. (Withdrawn) The system of Claim 29. wherein said passive fabricated structure 
is a capacitor. 

10 

31. (Withdrawn) The system of Claim 28, wherein said fabricated structure is an 
active component. 

32. (Original) The system of Claim 1 , wherein said substrate comprises silicon. 

15 
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33. (Currently Amended) A system for connection to at least one integrated circuit 
device on a wafer, comprising: 

a substrate having a probe surface and a connector surface, said probe 
surface having a plurality of spring probe contact tips for connection to said at least 
5 one integrated circuit device, and a plurality of electrical connections extending 
through said substrate between each of said plurality of said contact tips and said 
connector surface; 

at least one interface module h a ving nnm prisina a first planar region at a first 
Prri and a .qecond rDlanar renion w h inh extends from said first end to a second end 

10 "np pn.qite said fir^t end, each nf said at least one interfac e module comprising a 
plurality of electrically conductive pads on agaid first planar region, an interconnection 
link at .qaid second end at loaot one of oaid olootrioa l ly conductivo pads oonnoctod - te 
at loast ono intoroonnootion rogion, and at least one link connoctod to at loact ono of 
C3i d at I cac t c airl int r m " nn'-"'ti"P ■•"g'"" aipntrit^ai connection extending from at least 

15 one of said elflrtricallv conductive oad s to said interconnection link; ai^ 

a plurality of electrically conductive connections between each of said plurality 
of electrical connections on said connector surface of said substrate and said plurality 
of electrically conductive pads located on said planar region of said at least one 
interface module; and 

20 means for fixod l y holding each of said at least one interface module in relation 

to said substrate, such that said plurality of electrically conductive pads on said firet 
planar region of oach of oaid at loaot ono intorfaco m odi iI a contact at least one of said 
plurality of electrical connections on said connector surface of said substrate,_and 
wherein said second planar region of said interface module exte nds away from said 

25 substrate . 

34. (Original) The system of Claim 33, wherein said plurality of spring probe 
contact tips on said probe surface of said substrate are photolithographic springs. 

30 35. (Original) The system of Claim 33, wherein said plurality of electrical 
connections on said connector surface of said substrate are flexible spring probes. 

36. (Original) The system of Claim 35, wherein said flexible spring probes on said 
connector surface of said substrate are photolithographic springs. 

35 
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37. (Currently Amended) The systenn of Claim 33, wherein each of said at least 
one interface module includ e s comprises a circuit having a first surface and a second 
surface, and wherein said plurality of electrically conductive pads are located on said 
first surface, 

5 

38. (Cun-ently Amended) Th^. c^yc^tAm of Claim 37, wherein said circuit comprises is 
a flexible circuit. 

39. (Currently Amended) The system of Claim ^7 3S, wherein each said eifeuft 
10 interface module i c a comi rigid circuit comprises a circuit structure comprising a 

dielectric laver and opposing conductive layers on opposing sides of said dielectric 
la yer, wherein said dicuit structure is substantially rigid in regions of s aid dielectric 
layer where at least one of said conductive layers are located, and wh erein said cincurt 
structure is controllablv flexible in regions of said dielectric lav er where at least one of 
1 5 sa id conductive layers is controllablv removed , 

40. (Currently Amended) The system of Claim 37-33, wherein each of said circuit 
interface modules is a rigid circuit . 

20 41, (Currently Amended) The system of Claim 33, f urth e r comprising f 

wherein each of said interface modules further comprises at least one buss 
bar electrically connected to at lo aot o no o f said interface module at loact ono said 
j ntorconn e otio n re g i on . 

25 42. (Withdrawn) The system of Claim 41 , further comprising: 

at least one power control module located on said at least one interface 
module, each of said at least one power control module electrically connected 
between said at least one buss bar and at least one of said at least one said 
interconnection region. 

30 

43. (Withdrawn) The system of Claim 42, wherein said at least one power control 
module is in themnal contact with said at least one buss bar. 
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44. (Withdrawn) The system of Claim 41 , further comprising: 

at least one power control module located on said at least one buss bar, each 
of said at least one power control module electrically connected between said at 
least one buss bar and at least one of said at least one said interconnection region, 

5 

45. (Withdrawn) The system of Claim 44, wherein said at least one power control 
module is in thermal contact with said at least one buss bar. 

46. (Withdrawn) The system of Claim 33, further comprising: 

1 0 at least one lower substrate standoff fixedly attached to said probe surface of 

said substrate. 

47. (Withdrawn) The system of Claim 33, further comprising; 

a travel limit mechanism which limits perpendicular travel of said substrate h 
1 5 relation to said at least one of said at least one interface module. 

48. (Original) The system of Claim 33, wherein said substrate includes a plurality of 
holes defined therethrough between said probe surface and said connector surface, 
and wherein each of said plurality of electrical connections between each of said 

20 contact tips and each of said electrically conductive connections are electrically 
conductive vias located within each of said plurality of holes in said substrate. 

49. (Original) The system of Claim 33, wherein said substrate is electrically 
insulative. 

25 

50. (Original) The system of Claim 33, wherein said substrate is dielectric. 

51. (Original) The system of Claim 33, wherein said substrate is electrically 
conductive. 

30 

52. (Original) The system of Claim 33, wherein said substrate is comprised of a 
material having a similar theimal coefficient of expansion to said wafer. 

53. (Withdrawn) The system of Claim 33, further comprising: 
35 an assembled component located on said substrate. 
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54. (Withdrawn) The system of Claim 53, wherein said assembled component is a 
passive component. 

55. (Withdrawn) The system of Claim 54, wherein said passive assembled 
5 component is a capacitor. 

56. (Withdrawn) The system of Claim 53, wherein said assembled component is 
an active component. 

10 57. (Withdrawn) The system of Claim 33, further comprising: 

a component incorporated as a fabricated structure of said substrate. 

58. (Withdrawn) The system of Claim 57, wherein said fabricated structure is a 
passive component. 

15 

59. (Withdrawn) The system of Claim 58, wherein said passive fabricated structure 
is a capacitor. 

60. (Withdrawn) The system of Claim 57, wherein said fabricated structure is an 
20 active component. 

61 . (Original) The system of Claim 33, wherein said substrate comprises silicon. 

62. (Withdrawn) An interface module, comprising: 

25 an electrically insulative module base extending from a planar region; 

a plurality of electrically conductive pads located on said planar region of said 

electrically insulative module base; 

a power control module in contact with said electrically insulative module base, 
and having at least one electrical connection to one of said plurality of electrically 

30 conductive pads; and 

an electrical conductor in electrical contact and in theimal contact with said 
power control module, a portion of said electrical conductor extending from said 
electrically insulative module base. 
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63. (Withdrawn) The interface module of Claim 62, further comprising: 
a plurality of conductive traces connected to said plurality of electrically 

conductive pads located on said planar region and extending to a link connection. 

64. (Withdrawn) The interface module of Claim 62, further comprising: 
at least one electronic component located on said electrically insulative 

module base; and 

at least one component trace connected between said least one electronic 
component and said link region. 

65. (Withdrawn) The interface module of Claim 62, further comprising: 
at least one electronic component located on said electrically insulative 

module base; and 

at least one component trace connected between said least one electronic 
component and at least one of said plurality of electrically conductive pads located 
on said planar region. 

66. (Withdrawn) The interface module of Claim 62, further comprising: 
at least one electronic component located on said electrically insulative 

20 module base; and 

at least one component trace connected between said least one electronic 
component and at least one of said plurality of electrically conductive pads located 
on said planar region. 

25 67. Withdrawn) The interface module of Claim 62, further comprising: 

a plurality of spring probes connected to said plurality of electrically 
conductive pads and extending from said planar region of said electrically insulative 
module base. 

30 68. (Withdrawn) The interface module of Claim 67, wherein said plurality of spring 
probes are photolithographically patterned springs. 
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69. (Withdrawn) A process, comprising the steps of: 

providing a substrate having a probe surface and a connector surface, said 
probe surface having a plurality of spring probe contact tips, and a plurality of 
electrical connections extending through said substrate between each of said plurality 
5 of said contact tips and said connector surface; 

providing a wafer having a lower surface and an upper surface, and having a 
plurality of pads located on said upper surface; 

attaching said wafer to a wafer canier 

providing a carrier ring having a hollow portion defined therethrough; 
1 0 attaching said substrate to said carrier ring, such that said substrate is generally 

located within said hollow portion of said carrier; 

bringing said attached substrate and said attached wafer into alignment, such 
that said plurality of spring probe contact tips on said probe surface of said attached 
substrate are in alignment to said plurality of pads located on said upper surface of 

1 5 said wafer; and 

moving said earner ring and said wafer canier into contact, such that said 
aligned plurality of spring probe contact tips on said probe surface of said attached 
substrate contact said aligned plurality of pads located on said upper surface of said 
wafer. 



20 



70. (Withdrawn) The process of Claim 69, wherein said step of attaching said wafer 
to said wafer carrier includes aligning said wafer to said wafer carrier. 



71 (Withdrawn) The process of Claim 69, wherein said step of attaching said 
25 substrate to. said carrier ring includes aligning said substrate to said carrier ring. 

72. (Withdrawn) The process of Claim 69, wherein said alignment between said 
attached substrate and said attached wafer is an optical alignment. 

30 73. (Withdrawn) The process of Claim 69, wherein said plurality of spring probe 
contact tips on said probe surface of said substrate are photolithographically 
patterned springs. 

74. (Withdrawn) The process of Claim 69, wherein said plurality of electrical 
35 connections which extend to said connector surface on said substrate include flexible 
spring probes on said connector surface of said substrate. 
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75. (Withdrawn) The process of Claim 74, wherein said flexible spring probes on 
said connector surface of said substrate are photolithographically patterned springs. 

5 76. (Withdrawn) The process of Claim 69, further comprising the step of: 
attaching said carrier ring to said wafer carrier. 

77, (Withdrawn) The process of Claim 69, further comprising the steps of: 

proving a test structure having a bottom surface, and a plurality of electrical 
1 0 conductors located on said bottom surface; 

bringing said test structure and said carrier ring into alignment, such that said 

plurality of electrical conductors located on said bottom surface of said test structure 

are in alignment to said plurality of electrical connections on said connector surface of 

said substrate; and 

1 5 moving said aligned test structure and said carrier ring, such that said aligned 

plurality of electrical conductors located on said bottom surface of said test structure 
contact said aligned plurality of electrical connections on said connector surface of said 
substrate. 

20 78. (Withdrawn) The process of Claim 77, wherein said alignment between said 
test structure and said carrier ring is a mechanical alignment. 
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79. (New) A system for cx>nnection to at least one integrated circuit device on a 
wafer, comprising: 

a substrate having a probe surface and a connector surface, said probe 
surface having an array of spring probes for connection to said at least one integrated 
5 circuit, and said connector surface having an array of electrical contacts, wherein said 
spring probes are electrically connected through said substrate to said electrical 
contacts; 

a system board having a matrix of electrical conductors extending between a 
top surface and a bottom surface; and 
1 0 I — ^--""^eans for holding said substrate in relation to said system board such that 
/ said electrical contacts on said connector surface of said substrate are brought into 
/ electrical connection wHh said electrical conductors on said bottom surface of said 
system board; ^ 
at least one interface module comprising a first planar region at a first end on 
1 5 which is disposed a matrix of electrically conductive pads and a second planar region 
extending from said first end to a second end opposite the first end, an 
interconnection link at said second end, and at least one electrical connection between 
said electrically conductive pads and said interconnection link; and 

means for holding each of said at least one interface module in relation to said 
20 system board, such that said electrically conductive pads on said first planar region 
are brought into electrical connection with said electrical conductors on said top surface 
of said system board, and wherein said second planar region of sard interface 
module extends away from said system board. 

25 80. (New) The system of Claim 79, wherein said plurality of spring probe contact 
tips on said probe surface of said substrate are photolithographically patterned 
springs. 

81. (New) The system of Claim 79, wherein said plurality of electrically conductive 
30 connections between each of said plurality of electrical connections on said connector 
surface of said substrate and each of said electrical conductors on said bottom 
surface of said system board are flexible spring probes on said connector surface of 
said substrate. 

35 82. (New) The system of Claim 81, wherein said flexible spring probes on said 
connector surface of said substrate are photolithographically patterned springs. 
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83. (New) The system of Claim 79, wherein each of said at least one interface 
module comprises a drcuit having a first surface and a second surface, and wherein 
said plurality of electrically conductive pads are located on said first surface. 

5 

84. (New) The system of Claim 83, wherein said circuit comprises a flexible circuit. 

85. (New) The system of Claim 83, wherein said circuit comprises a circuit stmcture 
comprising a dielectric layer and opposing conductive layers on opposing sides of 

1 0 said dielectric layer, wherein said circuit structure is substantially rigid in regions of said 
dielectric layer where at least one of said conductive layers are located, and wherein 
said circuit stmcture is controllably flexible in regions of said dielectric layer where at 
least one of said conductive layers is controllably removed. 

15 86. (New) The system of Claim 79, wherein each of said interface modules 
comprises an integrated module base extending from said first planar region to said 
interconnection link. 

87. (New) The system of Claim 79, wherein each of said interface modules further 
20 comprises at least one buss bar electrically connected to said interface module. 

88. (New) The system of Claim 79, wherein said substrate includes a plurality of 
holes defined therethrough between said probe surface and said connector surface, 
and wherein each of said plurality of electrical connections between each of said 

25 contact tips and each of said electrically conductive connections are electrically 
conductive vias located within each of said plurality of holes in said substrate. 

89. (New) The system of Claim 79, wherein said substrate is electrically insulative. 

30 90. (New) The system of Claim 79, wherein said substrate is dielectric. 

91. (New) The system of Claim 79, wherein said substrate is electrically 
conductive. 

35 92. (New) The system of Claim 79, wherein said substrate is comprised of a 
material having a similar thermal coefficient of expansion to said wafer. 

36 
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93. (New) The system of Claim 79, further comprising: 

an assembled component located on any of said probe surface and 
connector surface of said substrate. 

5 

94. (New) The system of Claim 79, wherein said substrate compnses silicon. 

95. (New) A system for connection to at least one integrated circuit device on a 
wafer, comprising; 

10 a substrate having a probe surface and a connector surface, said probe 

surface having an array of spring probes for connection to said at least one integrated 
circuit, and said connector surface having an array of electrical contacts, wherein said 
spring probes arc electrically connected through said substrate to said electrical 

conta.cts * 

1 5 at least one interface module comprising a first planar region at a first end on 

which is disposed a matrix of electrically conductive pads and a second planar region 
extending from said first end to a second end opposite the first end. an 
interconnection link at said second end. and at least one electrical connection between 
said electrically conductive pads and said interconnection link; and 

20 means for holding each of said at least one interface module in relation to said 

substrate, such that said electrically conductive pads on said first planar region are 
brought into electrical connection with said electrical contacts on said connector surface 
of said substrate, and wherein said second planar region of said interface module 
extends away from said substrate. 

96. (New) The system of Claim 95, wherein said plurality of spring probe contact 
tips on said probe surface of said substrate are photolithographic springs. 

97. (New) The system of Claim 95, wherein said plurality of electrical connections 
30 on said connector surface of said substrate are flexible spring probes. 

98. (New) The system of Claim 95, wherein said flexible spring probes on said 
connector surface of said substrate are photolithographic springs. 
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99. (New) The system of Claim 95, wherein each of said at least one interface 
module comprises a circuit having a first surface and a second surface, and wherein 
said plurality of electrically conductive pads are located on said first surface. 

5 1 00. (New) The system of Claim 99, wherein said circuit comprises a flexible circuit. 

101. (New) The system of Claim 95, wherein each of said interface modules 
comprises a circuit structure comprising a dielectric layer and opposing conductive 
layers on opposing sides of said dielectric layer, wherein said circuit structure is 
10 substantially rigid h regions of said dielectric layer where at least one of said 
conductive layers are located, and wherein said circuit structure is controllably flexible 
in regions of said dielectric layer where at least one of said conductive layers is 
controllably removed. 

15 102. (New) The system of Claim 95, wherein each of said interface modules 
comprises a rigid circuit . 

103. (New) The system of Claim 95, further comprising: 

wherein each of said interface modules further comprises at least one buss 
20 bar electrically connected to said interface module. 

104. (New) The system of Claim 95, wherein said substrate is electrically 
insulative. 

25 1 05. (New) The system of Claim 95, wherein said substrate is dielectric. 

106. (New) The system of Claim 95, wherein said substrate is electrically 
conductive. 

30 107. (New) TTie system of Claim 95, wherein said substrate is comprised of a 
material having a similar thermal coefficient of expansion to said wafer. 

108. (New) The system of Claim 95, wherein said substrate comprises silicon. 
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